Growth hormone receptor: structure and signal transduction.
The growth hormone receptor (GHR) belongs to the superfamily of transmembrane proteins that includes the prolactin receptor and a number of cytokine receptors. Two forms exist for the GHR: the full-length membrane-bound human receptor is a protein of 620 amino acids with a single transmembrane region; and the GH binding protein (GHBP) is a short soluble from corresponding to the extracellular domain of the full-length receptor. In rodents, GHBP is encoded by a specific mRNA of 1.2-1.5 kb, whereas in man and other species GHBP is believed to result from proteolytic cleavage of the membrane receptor. Growth hormone binding protein prolongs the half-life of GH but other functions for GHBP remain to be demonstrated. Recombinant GHBP complexed to human GH shows a 2:1 stoichiometric crystal structure. Growth hormone-induced dimerization of the cell surface GHR appears to be a prerequisite for biological activity of the hormone. JAK2 has been identified as a tyrosine kinase associated with GHR and other receptors of the superfamily. Binding of GH to its receptor results in dimerization of the GHR, phosphorylation of JAK2 and of the GHR. Other substrates for JAK2 have to be identified. Transcription factors belonging to the STAT (signal transducers and activators of transcriptions) family are involved in the transcriptional effects of GH. The activity of mutants of the GHR has been measured in functional tests to identify sequences of the cytoplasmic domain of the receptor that are important for signal transduction. A proline-rich sequence, called Box I, conserved among members of the receptor family has been shown to be crucial for GH effects on gene transcription. MAP kinase activity and cell proliferation. The C-terminal region of the GHR is required for tyrosine phosphorylation of the receptor and for a hormonal effect on gene transcription, whereas only 46 membrane proximal amino acids of the cytoplasmic domain are necessary for activation of JAK2 and transduction of the GH proliferative signal. Much work remains to be done to identify other protein kinases and signalling molecules involved in the mechanism of action of GH.